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paper is completely coated, the insulation material may
be. separated from excess chemicals. Any excess may
then be recycled and used in another coating step.

Continuous in-line mixers of the type commercially
available may also be used and the fire retardant agent
metered. , )

With the coating step completed, it is necessary to put
the insulation material into containers in order to store,
transport ‘and use it. The material is thus transferred
from the mixing bin through a auger type conveyer
which moves the material to an opening at which a bag
is attached. The manner in which the insulation material
is bagged is dependent upon the particular application
for which the material is intended.

The present invention provides for two applications
for this shredded paper insulation. The first application,

-~ which up. until the present invention has been the only
application for all shredded paper insulation, is to use
the: material- 2z 8 loose-fill insnlation material ie com-
pleted structures. For Joose-fill applications, conven-
tional bagging will suffice. In order to use the insulation
material as loose-fill, it is merely necessary to open the
bag and blow or pour the material into the spaces that
need to be insulated. The phosphorous-containing com-
positions in the present invention do not corrode the
internal metal elements in the walls. In fact, a phospha-
tizing reaction may occur in which protective films are
formed on the metal surfaces.

The second application for the insulation material of
the.present invention is as insulative batting as shown in
FIG. L

Insulative batting is useful in the same manner as
fiberglass batting for insulating buildings under con-
struction. The insulative batting 1 is formed at the bag-
ging step by providing an elongated plastic eavelope 6
into which the flame retardant shredded paper insula-
tion material 7 is filled.

The plastic envelope 6 has two lateral flanges 2 which
are nsed to attach the insulative batting to studding 3 by
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means-of staples, tacks or aails 4. Air is drawn from the 40

envelope 6 during manufacture through orifice § to
batting. Once operably positioned, the plastic envelope
6 is puntured allowing the reentry of air and causing the
insulation material 7 and the plastic envelope 6 to ex-
pand tightly in the space between the studs 3. In addi-
tion to enveloping the shredded paper insulation mate-
rial 7, the elongated plastic envelope 6 also presents a
vapor barrier.

In a similar manner, an air impervious sack may be
filled -with the comipleted insulation and have air
pumped from it. This will compress the sack and its
contents into a package having a considerably smaller
volume which will represent on the order of a 50% or
more reduction in volume.

Subsequent opening or puncturing of the sack will
initiate the expansion of the insulation back to its origi-
nal density for use.

Ihe following exampies are given to further illustrate
the present invention, but it should be understood that
the mvention is not to be limited in any way by the
detals described iherein.

EXAMPLE 1

Shredded paper was produced by hand using a
kitchen hand grater with diagonal projections spaced §
inch apart. Starting with fine, powdered calcium ortho-
phosphate [Ca(H;PO4);] combined with urea in a pro-
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portion of 1.5 parts by weight of urea to 1 part by
weight of the calcium orthophosphate, the chemical
mixture was ground to a talcum powder consistency
using a mortar and pestle with 100 circular strokes. Had
the original phosphate-containing compound been of a
greater particle size, more grinding would have been
necessary. The chemical composition was added to the
shredded paper by kneading the chemical and the
shredded paper in an alumium tray for three minutes
until the powder was well distributed over the surface
of the shredded paper. The coated shredded paper was
then hard sifted in a one quart sifter by shaking to re-
move the excess powder. A mound of the coated shred-
ded paper was formed in a 1 inch high, four-sided pyra-
midal shape. A book match was lit and held along one
side of the shredded paper mound for 10 seconds and
was then removed. The time for flame extinquishment
was recorded as well as the time of punking if sny punk-
ing was present.

In the first test, using material produced in the above
manner, immediate extinquishment of the flame oc-
curred with no subsequent punking. A second test using
the same material showed a 4 second time of extinquish-
meat of the flame with no subsequent punking.

A control experiment was run using co y
available shredded paper insulation coated with a bo-
rax/boric acid flame retardant composition. The mound
was identically shaped and the ignition time was again
10 seconds. In the first test of the control a 7 second
time of extinquishment of the flame was observed with
no subsequent punking. In a second test using the same
control material, a S second time of extinquishment was
observed with no subsequent punking. The control
insulation material was listed as complying with all
major federal specifications for flame retardant paper
insulation in addition to complying with the American
Society for Testing and Materials standards for cella-
losic loose-fill thermal insulation.

EXAMPLE TWO

The same procedure used to produce and test insula-
tion material in Example 1 was followed except for the
substitution of mono-hydrogen ammonium orthophos-
phate [(NH4);HPO4] for the mono-calcium orthophos-
phate used in Example 1. In addition, two parts of urea
were used to one part of the mono-hydrogen ammo-
nium orthophosphate. A three to five second time of
extinquishment of the flame was observed with no sub-

sequeat punking.
EXAMPLE THREE

The same procedure was followed in Examples 1 and
2, except that mono-hydrogen ammonium orthophos-
phate [(NH4);HPO4] was used alone. The time of extin-
quishment of the flame was observed to be approxi
mately six seconds with no subsequent punking. In this
Exampie there was more flame initially than in Example
.. The quantity of flame was comparabie to the controi
shredded paper insulation used in Exampie 1. This re-
sult suggests a synergistic effect between nitrogen-con-
taining compounds and phosphorous-containing flame
retardant compounds. The evolution of nitrogen-con-
taining compounds such as ammonia tends to subdue
the flame while phosphoric acid changes the course of
the decomposition reaction of cellulose on heating.
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EXAMPLE FOUR

An experiment was conducted to determine the
change in flame retardancy of two commercially avail-
able shredded paper insulation materials and the insula-
tion material of the present invention when heated in a
dry atmosphere. One of the commercially available
insulation materials was previously described and used
as a control material in Example 1. The second insula-
tion material was a commercial preparation believed to
contain a three to two to one weight ratio of ammonium
sulphate to borax to boric acid at a loading of approxi-
mately 20% by weight of chemical to paper. The shred-
ded paper insulation of the present invention was pre-
pared as described in Example 1 using a mixture of the
urea and calcium orthophosphate mono-hydrate in a
ratio of 1.5 parts by weight urea to 1 part by weight
calcium orthophosphate mono-hydrate.

Approximately 5 grams of each of the three samples
of shredded paper insulation were placed on an alumi-
num pan and heated in an oven to 200° F. for two hours.
At the close of the two hour period, the three samples
were removed from the oven and allowed to cool to
room temperature for 10 minutes. Each of the three
samples were then ignited by placing a flaming book
match in the ceater of the 5 grams of insulation.

The commercial insulation material believed to con-
tain a three to two to one weight ratio of ammonium
sulphate to borax to boric acid was observed to flare
badly thereby charring approximately 90% of the sur-
face of the experimental mound. The commercial insu-
lation that served as the control material in Example 1,
flared, but not as badly as the first commercial insula-
tion. Char was observed over approximately 75% of the
surface of the 5 gram mound of this insulation material.
The insulation material of the present invention used in
this experiment burned only in the immediate vicinity of
the flaming match. There was no flaring and only ap-
proximately 10% of the surface of the 5 gram mound
was observed to have charred. As concerns the material
of the present invention, its condition observed subse-
quent to heating it at 200° F. for two hours was substan-
tially comparable to its condition before such heating
was initiated.

EXAMPLE FIVE

A pan having dimensions 3" X 3" X 6" was three quar-
ters filled with shredded paper insulation to which a
retardant composition was applied consisting of one
part urea, one part ammonium orthophosphate and one
part mono-calcium orthophosphate.

A Weller soldering iron was heated and thrust into
the center of the mass of insulation. After three or four
minutes smoke was emitted and charring had occurred.
When the iron was removed a layer of carbonaceous
material had formed around the iron Substantially al'
>mouldering within the mass of insulatton had ceased.

The same steps were taken with a shredded paper
insulation with a commercial ammonium sulfate fire
retardant. Smouldering afterglow propagated out-
wardly from the iron and had to be doused with water.
There was no carbonaceous layer.

The same steps were then taken with shredded paper
which was untreated with any retardant. This material
was carbonized but afterglow continued.
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EXAMPLE 6

Five grams of triple super phosphate were ground
with a mortar and pestle into a fine powder. One gram
of powdered super triple phosphate was mixed with
four grams of shredded cellulose made from newspaper.
The materials were mixed by shaking in a one pound
coffee can with a plastic lid for 15 seconds. The mixture
was then removed and three grams of the mixture were
spread into a flattened pile. A burning book match was
then placed upon the flattened pile.

The cellulose insulation ignited and produced a char.
The flame progressed to about 80% of the surface and
was extinguished.

EXAMPLE 7
The same procedures as described in Example 6 were

carried out using powdered trinle super phosphatc and
powdered urea. Two-thirds gram of powdered urea
was intimately mixed with one-third gram of powdered
triple super phosphate. One gram of this mixture was
added to four grams of shredded paper and mixed as
described above. Two grams of the mixture were
spread in a flattened pile and then a burning book match
was laid upon them.

The results were that the area charred was limited to
that in the immediate area of the match flame. The
match was extinguished after it was about half burned.

EXAMPLE 8

The same procedure was carried out as described in
Example 7 except that the two-thirds gram of powdered
urea and one-third gram of powdered triple super phos-
phate were not premixed. The powders were instead
added separately to the mixing can and five grams of
shredded paper insulation was also added to the can.
After shaking the can for 15 seconds to mix the compo-
neats, two grams of the material were again spread into
a flat pile and a lighted book match was laid upon the
pile.

The results were that the cellulose insulation and the
fire retardant chemicals burned completely. Conse-
quently the urea alone and the triple super phosphate
alone in the above quantities do not provide adequate
flame retardancy.

EXAMPLE 9

An experiment was conducted to determine the opti-
mum calcium carbonate proportion in a formulation
having two parts urea, one part diammonium phosphate
and three parts triple super phosphate. In addition to
these constituents, a first sample included one part cal-
cium carbonate, a second sample included 1.5 parts
calcium carbonate and a third sample included 0.75
parts calcium carbonate.

Each of these three samples were mixed with shred
ivd paper insuiation so that the total fire retardant
chemical represented approximately 23% of the total
weight. Portions of each of these samples were then
exposed to heating to simulate ihe drying conditions in
an attic. The samples were exposed to a 250 watt infra-
red heat lamp which was suspended 10 inches above the
samples. A portion of each sample was not exposed to
the heat lamp, a second portion of each sample was
exposed for 20 minutes and a third portion of each sam-
ple was exposed for 30 minutes.




WEST Refine Search http: "westbrs: 8002 bin cgi-bin PreSearch pl

Set Name Query Hit Count Set Name
side by side result set
DB=USPT; PLUR=YES; OP=0R
L13  (amphoteric same edta) and 14 2 Li3
L12 . (amphoteric same edta) and 13 16 LI2
L1l (amphoteric same edta) and 12 19 LIl
L10 L9 and amphoteric 7 LIO
L9 17 not 18 21 L9
(edta)[ab,t1] and ((water or aqueous) same (polymer or copolymer or
L8 ~ a POy POty 2 L8
= resin or binder))[ab,ti] and (524 or 523)/$.ccls. =
L7 (edta)fab,ti] and ((waier or aqueous) same (polymer or copolymer or 23 17
= resin or binder))[ab,ti] ~ =
(edta)[ab,ti,cIm] and ((water or aqueous) same (polymer or
L6 . . . 79 L6
= copolymer or resin or binder))[ab, ti] =
(edta)[ab,ti,clm] and ((water or aqueous) same (polymer or
LS . . ) 149 LS
— copolymer or resin or binder))[ab,ti,clm] ==
(edta)[ab,ti,clm] and ((water or aqueous) and (polymer or copolymer
L4 : . 240 L4
= or resin or binder))[ab,ti,clm] -
13 (edta)(ab,ti,clm] and (water or aqueous) and (polymer or copolymer 861 13
= or resin or binder) —
L2 (edta)[ab,ti,clm] 1770 L2
L1 edta 44710 L1

END OF SEARCH HISTORY

tot 2



	2002-04-04 Examiner's search strategy and results

